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IN
T

R
O

D
U

C
T

IO
N

•
S

im
ulations presented at the M

ars A
tm

ospheric 
W

orkshop show
ed a significant increase in the density 

in only O
N

E
 D

A
Y

 (70%
).

•
F

or the Large P
eriod O

rbits,  there is a significant 
am

ount of tim
e betw

een the last opportunity to 
m

aneuver (apoapsis) and the entry into the atm
osphere 

(“periapsis”)  i.e.  O
N

E
 D

A
Y

 for the early orbits.

•
Is it possible to perform

 a P
eriapsis R

aise M
aneuver at 

the “Last M
inute” if data that suggests that a m

ajor 
change has occured in the atm

osphere but it is too late 
to perform

 a norm
al m

aneuver at apoapsis.
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G
eom

etry for LA
S

T
 M

IN
U

T
E

 M
A

N
E

U
V

E
R

V
elocity 1 hour before

periapsis   ≈ 2,600 m
/s

B
urn D

irection for M
axim

um
Periapsis Increase

V
elocity at

A
poapsis
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Angle  (deg.)

O
rbit P

eriod (hrs)

E
m

ergency P
eriapsis R

aise m
aneuver 1 hour before P

eriapsis

T
he angle betw

een the O
ptim

um
 ∆

V
 

&
 the V

elocity V
ector 1 hour before P

eriapsis.

T
he angle betw

een the  O
ptim

um
 ∆

V
 

&
 the O

ptim
um

 ∆
V

 for the 24 hour O
rbit.
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Change in Periapsis Altitude  (km)

O
rbit P

eriod (hrs)

E
m

ergency P
eriapsis R

aise m
aneuver 1 hour before P

eriapsis

C
hange in P

eriapsis A
ltitude

for a 1 m
/s m

aneuver at A
poapsis

C
hange in P

eriapsis A
ltitude for the 

O
ptim

um
  1 m

/s M
aneuver  1 hour before P

eriapsis

( 40° R
ange of ∆

V
 direction for  4 km

 altitude change per m
/s. )
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C
O

N
C

LU
S

IO
N

S

•
1 m

/s  A
lw

ays gives about 4 km
 P

eriapsis R
aise.

•
C

an use the sam
e P

R
E

-C
A

N
N

E
D

, O
F

F
-T

H
E

-S
H

E
LF

 
M

aneuver for 48 hour orbits to 6 hour orbits.

•
R

ecom
m

end that w
e build this “LA

S
T

-M
IN

U
T

E
” 

M
aneuver.


